Previous studies have demonstrated that sulphydryl groups and/or disulphide bonds play an important role in the tertiary structure of a number of animal viruses since biological activities such as infectivity and haemagglutination are destroyed by treatment with either alkylating (sulphydryl binding) or reducing reagents (Allison, Buckland & Andrewes, I962; Carver & Seto, I968; Hare &Chan, I968; Neurath & Rubin, I968) The differential effect of these different reagents is illustrated by the fact that a reducing agent such as dithiothreitol (DTT) destroys the infectivity of many enteroviruses, but these same viruses are unaffected by treatment with sulphydryl binding reagents (Allison et al. I962; Carver & Seto, I968 ).
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Short communications integrity occurred only after treatment with DTT and iodoacetamide in the presence of 8 M-urea (Table I and Fig. I ). Thus, reduction of disulphide bonds appears essential to the disruption of non-covalent interactions in HB Ag by 8 M-urea. In addition, the fact that treatment with iodoacetamide alone did not alter antigenic activity suggests that native sulphydryl groups do not play a major role in the chemical nature of the antigenic determinants. Dialysis of reduced, but not alkylated, HB Ag against neutral buffer partially restored antigenic activity as measured by DCIE (Table 2 ). The activity ranged between 6 and 25 ~, considerably less than the 80 ~ recovery reported by Sukeno et al. (1972) .
In order to determine whether subunits occurred after treatment, purified HB Ag, subtype D, was iodinated with [1~5I] by a method previously described (Hollinger et al. I97I ) and reduced and alkylated in the presence of 8 M-urea. This was mixed with control alkylated HB Ag labelled with [131I] . Fractionation by gel filtration in Sephadex G-2oo and in Sepharose 4B, both equilibrated in 8 M-urea, gave no evidence of small dissociation subunits, as both isotopes eluted from the columns in a single peak. It should be noted, however, that a certain percentage of the [12~I] counts appeared in the void volume of the Sepharose 4B column (exclusion limit >/ 20 x IO6), indicating that the HB Ag (mol. wt. 3"6 x lO 6) (Dreesman et al. 1972a) tended to aggregate after disruption of the disulphide bonds.
A small antigenically active polypeptide was released by acid treatment of reduced HB Ag suspended in 8 M-urea. The reduced non-alkylated HB Ag was treated with 0"3 M-HC1 for I h at room temperature and fractionated by zonal sucrose gradient ultracentrifugation (Fig. 2 ). This small fragment retained antigenic activity as demonstrated by the RIA-DA technique. Fractionation on Sephadex G-2oo columns using cytochrome C and human serum albumin (mol. wt. of I24OO and 7oooo, respectively) indicated that this polypeptide has an approximate tool. wt. of 4ooo to ioooo.
The antibody response obtained with reduced and alkylated HB Ag and with control alkylated HB Ag was examined by immunizing guinea pigs. The first group of animals was injected with material chemically altered in neutral buffer and a second group was inoculated with HB Ag reduced and alkylated in the presence of 8 M-urea. Humoral antibody was measured by three methods: D CIE, RIA-DA, and passive haemagglutination (PHA) (Vyas & Shulman, I97O ) , and the results are shown in Table 3 method in any of the animals inoculated with reduced and alkylated HB Ag in the presence of 8 M-urea. However, the immunogenicity of these preparations was not completely destroyed since low levels of antibody could be demonstrated by the more sensitive PHA or RIA-DA techniques. Antibody produced against HB Ag reduced and alkylated in the presence of 8 M-urea as measured by RIA-DA was o.I to 1.5 ~ of that produced by animals injected with control antigen. Using the DCIE method, sera obtained from animals injected with reduced and alkylated HB Ag failed to react with either control or reduced and alkylated antigen (not shown).
This study confirms the findings of Sukeno et al. 0972) and also of G. N. Vyas (personal communication) and emphasizes the major role that disulphide bonds play in maintaining the antigenic integrity of HB Ag. However, hydrogen and/or hydrophobic bonds are only important in the maintenance of the morphologic integrity. In addition, the ability of these t HB Ag suspended in phosphate buffered saline (PBS) or 8 M-urea at a concentration of 20o #g/mI was alkylated (A) with iodoacetamide or reduced and alkylated (RA) and injected into guinea pigs.
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:~ HB antibody measured by discontinuous counterimmunoelectrophoresis (DCIE), passive haemagglutination (PHA) and double-antibody radioimmunoassay (RIA-DA) methods.
preparations to induce antibody production was also greatly altered by disruption of the disulphide bonds, although to a lesser extent than would have been predicted from their ability to combine with HB antibody. This may indicate that the reactivity of one or more members of the family of antigens (a, x, d, y, w, r, or e) described for HB Ag (Le Bouvier, I97t; Magnius & Espmark, I972; W. H. Bancroft, personal communication) may still be immunogenic after reduction and alkylation; such antigen(s) may result in a negative RIA-DA HB Ag test due to a weak affinity for HB antibody. It is also possible that a new immunogenic determinant was exposed by the chemical treatment. This determinant could elicit an antibody response which could then be measured by an indirect test, such as the RIA-DA technique, which measures antibody-antigen binding properties, similar to certain erythrocyte antigens measurable only by an indirect Coombs test.
Carver & Seto 0968) have suggested that the viruses containing lipoprotein envelopes are more susceptible to inactivation by reducing agents than are the enteroviruses. The three morphological forms observed in virus hepatitis type B contain HB Ag which is chiefly lipoprotein in composition (Kim & Bissell, ~970 . The association of virus hepatitis type B with HB Ag containing sera has been well established (Prince et al. ~97o; Blumberg et al. I97I) . Thus, it would be of interest to determine whether known infectious material containing HB Ag would be inactivated following reduction and alkylation using subhuman primates as a model (London et al. 2972) .
In summary, it has been shown that disruption and alkylation of the disulphide bonds of HB Ag destroys its antigenicity. In addition, from reduced non-alkylated HB Ag, a small polypeptide was isolated by acid treatment. This polypeptide retained HB Ag activity. This antigenically active subunit provides a source of material (antigen or haptene) for the potential development of a hepatitis type B vaccine.
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